e present a retrospective study of 125 patients with an impacted valgus fracture (B1.1) of the proximal humerus. This fracture rarely occurs in young patients and is much more common in elderly fit subjects. All patients were documented prospectively and followed for one year. None was treated surgically.
valence and pointed out that its prognosis was different from that of the fracture patterns described by Neer. 3 The full AO classification details a number of subgroups in which valgus impaction of the humeral head on the proximal metaphysis is the principal deformity. 4 Jakob et al 2 highlighted the importance of four-part impacted valgus fractures of the proximal humerus, but a recent prospective analysis of the epidemiology of 1027 consecutive proximal humeral fractures has shown that the commonest encountered by orthopaedic surgeons is the AO B1.1 impacted valgus fracture, 5 which may present with different degrees of displacement. It may be either minimally displaced, a two-part fracture of the greater tuberosity or surgical neck or a three-part variant (Figs 1 to 4).
The role of surgery in three-part fractures has been discussed, but it is likely that many of those documented in these studies were impacted valgus fractures. [6] [7] [8] [9] [10] [11] There has been no previous study of the outcome after non-operative management of the different variants of the B1.1 impacted valgus fracture. We therefore present an analysis of 125 patients with B1.1 impacted valgus fractures which were treated conservatively.
Patients and Methods
Between June 1992 and May 1996 we treated 150 consecutive patients with impacted valgus fractures (AO.B1/1) 5 in the Edinburgh Orthopaedic Trauma Unit which treats all fractures in a population of about 700 000. This injury represented 14.6% of all fractures of the proximal humerus presenting during this period. The mean age of the 150 patients was 71 years (44 to 88). Only five (3.3%) were younger than 50 years; 19 (12.6%) were between 50 and 59 years old and 29 (19.3%) between 60 and 69 years. A further 62 (41.3%) were aged between 70 and 79 years and the remaining 35 (23.3%) between 80 and 89 years. There were 16 men (10.7%) with a mean age of 66 years and 134 women (89.3%) with a mean age of 72 years. A simple fall was the cause of the injury in 139 patients (92.7%) and only four (2.7%) had been involved in a road-traffic accident. In seven the fracture was due to other causes. None presented with damage to other organs or systems. Ten (6.6%) had other musculoskeletal injuries.
The choice between operative and non-operative treatment was dictated by the admitting consultants, all of whom were experienced orthopaedic trauma surgeons. Only six patients with very severe displacement of the head of the humerus were treated by operation. The remaining 144 were treated non-operatively using a standard regime supervised by the two senior authors (CCB, MMcQ). The arm was immobilised in a sling for two weeks after which a course of physiotherapy, based on Neer's regime, was instituted. Follow-up was undertaken by the two senior authors in a research clinic and the outcome was assessed by an independent research physiotherapist who was not involved in the treatment of the patient.
All patients were examined at 6, 13, 26 and 52 weeks with outcome being assessed using both the Neer 3 and
Constant 12 outcome scores. The time taken to return to a number of routine activities appropriate for an elderly population, such as housework, shopping, independent personal toilet and independent dressing was also assessed. The power of abduction and flexion of the injured shoulder was also measured using a spring balance technique. 13 Since handedness does not affect gross function of the shoulder 12,14 these measurements were expressed as a percentage of the normal side. Standardised anteroposterior (AP) and modified axial radiographs 15 were taken at each follow-up in order to assess bony union. Of the 144 patients who were treated non-operatively, there was inadequate follow-up information in 19 (13.2%), some of whom had died or were too frail to attend the outpatient clinic. The results for the remaining 125 are presented. Radiograph of a two-part impacted valgus fracture. The anatomical neck has been rotated through about 45°, but the greater tuberosity is minimally displaced. There is still good articular congruity. Anteroposterior radiograph showing a three-part impacted valgus fracture with significant rotation of the fragment of the head and displacement of the greater tuberosity in a 76-year-old woman.
Statistical analysis was undertaken using multiple regression analysis and Pearson correlations.
Results
All the fractures united. Table I gives the overall results for the 125 patients analysed according to the Neer and Constant scores. There was a gradual improvement in both scores between six weeks and one year when the mean Constant score was 71.8 and the mean Neer score was 87.1. If the Neer outcome criteria are used, 80.6% of the patients had a good or excellent result at one year. Table I also shows the component figures contributing to the overall Neer score, with the exception of the subjective score given to the radiographs by the surgeon. All scores gradually improved during the year, but the more subjective assessments of strength, reach and stability showed greater improvement than the objective scores relating to glenohumeral movement. It is also clear that even at one year after injury the average power of abduction and flexion was only 75% of normal.
The relationship of age to outcome is shown in Table II . For the purposes of presentation, the five patients under 50 years have been combined with the group aged 50 to 59 years. Statistical analysis shows a weakly positive correlation between age and outcome as defined by the Constant score (p < 0.05), but not when the Neer score is used. Again analysis of the component Neer scores suggests that the patients' subjective impression of what they can achieve in terms of strength, reaching and stability is better than objective measurement of joint function would suggest. In the 80-to 89-year group abduction, external rotation and internal rotation are markedly limited one year after fracture, and the mean power is only just over 70% of normal. Despite this, the patients' capabilities, judged subjectively, averaged over 90% of normal.
The relationship between the displacement of the fracture and the outcome was assessed by subdividing the fractures according to Neer's criteria. 3 It is possible for a B1.1 fracture to be minimally displaced ( Fig. 1) , to be a two-part displaced fracture of the greater tuberosity (Fig.  2) , a two-part displaced fracture of the surgical neck (Fig.  3) or a three-part fracture with significant displacement of both the greater tuberosity and the fracture of the surgical neck (Fig. 4) . Analysis showed that there were 57 minimally displaced fractures, 19 fractures of the greater tuberosity, 18 of the surgical neck and 31 three-part fractures involving both the greater tuberosity and the surgical neck. Tables I and II; there is deterioration in all the Neer scores with increasing displacement of the fracture. There is also marked loss of power of abduction and flexion with increasing displacement. Multiple regression analysis shows that, at 52 weeks, both the displacement of the fracture and age independently predict the Constant but not the Neer score. Table IV shows the predicted Constant outcome scores, based on age and displacement. Correlation of age and displacement with outcome is best seen in the 70-to 79-year group, in which the largest number of patients were placed.
The mean time taken to return to activities of daily living was recorded. Patients took about one month to return to independent dressing (4.4 weeks) and personal toilet (4.2 weeks), but longer to return to housework (6.7 weeks) and shopping (7.9 weeks). Statistical analysis showed only a weak correlation between displacement and the time taken to return to dressing (p < 0.05) and personal toilet (p < 0.05). There was no correlation between age and the time taken to return to other routine activities. 
Discussion
Given the frequency with which impacted valgus B1.1 fractures occur it is surprising that there has been no previous study of their management. A number of the studies of three-part fractures of the proximal humerus have included impacted valgus fractures, but the authors have not separated impacted valgus three-part fractures (Fig. 4) from the conventional Neer three-part fracture with rotation of the humeral head. The importance of separating these two types of three-part fracture is highlighted by studying the results of the management of the 24 three-part fractures associated with rotation of the head which we treated during the period of study. At one year the mean Neer score was 67 and the mean Constant score 50.1. A comparison between these results and those shown in Tables I to III suggests that the prognosis for the three-part impacted valgus fracture is better than that for the three-part fracture with rotation of the head. Our study indicates that the AO B1.1 impacted valgus fracture occurs in elderly patients in whom reconstructive surgery is difficult. The overall results show that if they are managed without surgery 80% of the patients have a good or excellent result, according to Neer's outcome criteria. In addition, Tables I to III clearly show that the patients have a very positive view of what they are able to accomplish one year after the fracture. Only in the three-part variant did the patients' perception of their strength and reach fall below 90% of normal (Table III) . There is restriction of glenohumeral movement, particularly with three-part fractures, and Tables I to III show that, at best, patients will regain only 80% of their strength of abduction and flexion. Older patients do not require full glenohumeral movement or power to return to routine activities 12 and this is confirmed by our results. We believe that these show that nonoperative management provides a good outcome after B1.1 fractures.
There has been no previous documentation of the treatment of minimally displaced fractures of the greater tuberosity and of the surgical neck. Few surgeons would contemplate surgical treatment given the results shown in Table III for non-operative management. Table IV shows that the results at 52 weeks for these variants are similar to those of minimally displaced fractures, which suggests that operative management of the fractures is unlikely to improve the results. We believe that the good results associated with the management of fractures of the greater tuberosity or surgical neck occur because there is good articular congruity after these injuries, as is shown in Figures 1 to 3 . We believe that it is unlikely that reduction of the surgical neck or repositioning of the greater tuberosity would improve long-term function. In recent years, there has been debate about the indications for surgery on proximal humerus, particularly in patients with three-and four-part fractures. [6] [7] [8] [9] [10] [11] 16 11 analysing the use of intramedullary nailing in three-part fractures, produced results almost identical with our findings in patients a decade younger. We believe that there is little evidence that operative management for impacted valgus three-part fractures in the elderly confers benefit and we recommend non-operative management.
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